Fibrous hamartoma of infancy is a rare soft tissue lesion of infants and young children with characteristic triphasic morphology, which typically occurs in the axilla and less commonly in other locations. We reviewed 145 cases of fibrous hamartoma of infancy from our consultation archives. Cases occurred in 106 males and 39 females (mean age-15 months; range-birth to 14 years), and involved both typical sites (eg, axilla/back/upper arm) (n = 69) and unusual locations (n = 76). Six were congenital. The tumors presented as subcutaneous masses and ranged from 0.4 to 17 cm (mean 3 cm). All displayed triphasic morphology, but varied widely in the relative percentages of fat, fibroblastic fascicles, and primitive mesenchyme. Hyalinized zones with cracking artifact, mimicking giant cell fibroblastoma, were present in a 44 (30%) of cases; however FISH for PDGFB gene rearrangement was negative in five tested cases. In addition to classical fibrous hamartoma of infancy, two lesions contained large sarcomatous-appearing foci with high cellularity, high nuclear grade, and brisk mitotic activity. One occurred in a 10-month-old female as a new mass in a congenital fibrous hamartoma of infancy; the other occurred as a leg mass in a 6-year-old male. ETV6 gene rearrangement was negative in the tumor from the 10-month-old female. Genomic microarray (OncoScan) showed normal molecular karyotype in eight tested cases, whereas the two tumors with sarcomatous features showed a hyperdiploid/near tetraploid molecular karyotype with copy neutral loss of heterozygosity of chromosomes 1p and 11p, and loss of 10p, chromosome 14, and a large portion of chromosome 22q (22q11.23q13.33), respectively. Follow-up (52 patients; range: 1-208 months, median: 8 months) showed only two local recurrences and no metastases. Extensive local disease in the 10-month-old female with sarcomatous-appearing fibrous hamartoma of infancy necessitated forequarter amputation. In summary, our study confirms the classic clinicopathologic features, including the triphasic morphologic appearance of most cases. In contrast to earlier studies, our series illustrates a broader histologic spectrum than previously appreciated, including its close resemblance to giant cell fibroblastoma in one quarter of cases and the rare presence of 'sarcomatous' areas, the latter providing evidence that these are complex neoplasms rather than hamartomas.
Fibrous hamartoma of infancy is a rare soft tissue lesion of infants and young children with characteristic triphasic morphology, which typically occurs in the axilla and less commonly in other locations. We reviewed 145 cases of fibrous hamartoma of infancy from our consultation archives. Cases occurred in 106 males and 39 females (mean age-15 months; range-birth to 14 years), and involved both typical sites (eg, axilla/back/upper arm) (n = 69) and unusual locations (n = 76). Six were congenital. The tumors presented as subcutaneous masses and ranged from 0.4 to 17 cm (mean 3 cm). All displayed triphasic morphology, but varied widely in the relative percentages of fat, fibroblastic fascicles, and primitive mesenchyme. Hyalinized zones with cracking artifact, mimicking giant cell fibroblastoma, were present in a 44 (30%) of cases; however FISH for PDGFB gene rearrangement was negative in five tested cases. In addition to classical fibrous hamartoma of infancy, two lesions contained large sarcomatous-appearing foci with high cellularity, high nuclear grade, and brisk mitotic activity. One occurred in a 10-month-old female as a new mass in a congenital fibrous hamartoma of infancy; the other occurred as a leg mass in a 6-year-old male. ETV6 gene rearrangement was negative in the tumor from the 10-month-old female. Genomic microarray (OncoScan) showed normal molecular karyotype in eight tested cases, whereas the two tumors with sarcomatous features showed a hyperdiploid/near tetraploid molecular karyotype with copy neutral loss of heterozygosity of chromosomes 1p and 11p, and loss of 10p, chromosome 14, and a large portion of chromosome 22q (22q11.23q13.33), respectively. Follow-up (52 patients; range: 1-208 months, median: 8 months) showed only two local recurrences and no metastases. Extensive local disease in the 10-month-old female with sarcomatous-appearing fibrous hamartoma of infancy necessitated forequarter amputation. In summary, our study confirms the classic clinicopathologic features, including the triphasic morphologic appearance of most cases. In contrast to earlier studies, our series illustrates a broader histologic spectrum than previously appreciated, including its close resemblance to giant cell fibroblastoma in one quarter of cases and the rare presence of 'sarcomatous' areas, the latter providing evidence that these are complex neoplasms rather than hamartomas. Fibrous hamartoma of infancy, originally described in 1956 by Reye as 'subdermal fibromatous tumor of infancy', is a rare, distinctive soft tissue neoplasm of infants and young children showing characteristic triphasic morphology with an unusual admixture of bland fibroblastic fascicles, mature adipose tissue, and nodules of primitive myxoid mesenchyme. 1 Reye considered them to represent a reactive phenomenon, based on his belief that they showed a progressive and orderly maturation to adult fibrous tissue. 1 In 1965, however, Enzinger reported his experience with 30 such cases and suggested the term 'fibrous hamartoma of infancy', noting that the clinical presentation in infants and young children, absence of preceding injury, and uniformly organoid appearance of the tumors seemed more in keeping with a hamartomatous process, rather than a reparative one. 2 Roughly 200 cases of fibrous hamartoma of infancy have been reported, in the form of clinical case series [3] [4] [5] [6] [7] [8] [9] and case reports. Owing to its rarity, however, there have been no recent large clinicopathologic studies of fibrous hamartoma of infancy. Our study, representing the cumulative experience from four institutions, was undertaken to define its histologic spectrum, molecular abnormalities, biologic behavior, and to evaluate the previous concept of a 'hamartoma.'
Material and methods
This study was approved by the Institutional Review Boards at Mayo Clinic, Emory University Hospital, Boston Children's Hospital, and Children's Hospital of Los Angeles. All available routinely stained and immunohistochemistry slides for 164 cases previously diagnosed as 'fibrous hamartoma of infancy' were retrieved from our collective institutional and consultation archives and re-reviewed by two of the authors (AA-I and ALF). The number of slides per case available for re-review ranged from 1 to 30. On re-review, 19 cases were thought to have insufficient material or to more likely be other diagnoses (eg, lipofibromatosis, desmoid-type fibromatosis) and were excluded, leaving a final study population of 145 cases. Clinical information, including patient follow-up, was obtained either from our institutional medical records or (for consultation cases) from the submitting pathologists and clinicians. For each case, the relative percentage of fibroblastic fascicles, adipose tissue, and primitive mesenchyme was recorded, as was the presence or absence of hyalinized zones with cracking artifact resembling giant cell fibroblastoma. We also evaluated each case for chronic inflammatory cell aggregates, necrosis, mitotic figures per 10 high power field, and for any other unusual histologic features. A component was considered 'predominant' if it occupied equal or more than 45% of the entire lesion. Immunohistochemical results for keratins, S100 protein, smooth muscle actins, desmin, CD34, ALK-1 protein, and beta-catenin protein were recorded, noting expression patterns in the fibroblastic, adipocytic, and primitive mesenchymal zones.
Fluorescent in situ hybridization (FISH) for platelet-derived growth factor receptor-beta (PDGFB) rearrangement/amplification (N = 5) or ETV6 (N = 1) gene rearrangement was performed on formalinfixed, paraffin-embedded tissue sections, using previously published methods. 50, 51 For genomic microarray studies, genomic DNA was extracted from formalin-fixed, paraffinembedded cut slides, and quantitated utilizing a Qubit 2.0 Fluorometer (Life Technologies/Thermo Fisher Scientific; USA) and standard methods. The isolated DNA was then processed with the OncoScan FFPE Assay Kit (Affymetrix; Santa Clara, CA, USA). The technical details of this molecular inversion probe (MIP) assay have been previously described. [52] [53] [54] Briefly, a MIP targeting a unique SNP or base pair of interest anneals to isolated DNA and circularizes with its complementary nucleotide. Single-stranded material is destroyed and the circular probe is released, cleaved, inverted, and amplified using universal primers. The biotinylated oligonucleotide is hybridized overnight to a microarray. Two microarray chips are used per sample and the entire process takes~48 h. Microarray results were then visualized using the Chromosome Analysis Suite (ChAS) software (Affymetrix; Santa Clara, CA, USA). Table 1 summarizes the clinical findings. The tumors occurred in 106 males and 39 females (male: female ratio = 2.7) with a mean age of 15 months (rangebirth to 14 years). In 132 cases (91%), the patients were o 2 years of age; six cases (4%) were congenital. The tumors ranged from 0.4 to 17 cm in size (mean 3 cm), and occurred in the subcutaneous tissues of the axilla (n = 25; 17%), back (n = 24; 16%), upper arm (n = 20; 14%), scrotum (n = 13; 9%), chest wall (n = 12; 8%), thigh (n = 9; 6%), neck (n = 8; 5%), breast (n = 5; 4%), forearm (n = 5; 4%), abdominal wall (n = 4; 3%), buttock (n = 4; 3%), cheek (n = 3; 2%), foot (n = 3; 2%), shoulder (n = 3; 2%), finger (n = 2; 1%), scalp (n = 2; 1%), flank (n = 1; 1%), hip (n = 1; 1%), and orbit (n = 1; 1%). One patient presented with multiple nodules involving the lower back. Six patients presented with changes to the Two cases contained areas resembling undifferentiated sarcoma (see 'Results' section). The first of these presented in a newborn girl as a massive congenital lesion of the left arm, chest wall, and back. Magnetic resonance imaging (MRI) showed a heterogeneous-appearing lesion with a large component of mature adipose tissue. A needle biopsy, done at age 9 days, was interpreted as showing a 'hemangioendothelioma', presumably representing sampling only of highly vascular areas within the tumor. Continued clinical concern prompted a second biopsy at age 2 months, which was interpreted as a fibrolipomatous tumor, possibly lipofibromatosis. Shortly thereafter, the tumor continued to grow, requiring eventual debulkment of the shoulder region. The excised specimen from the shoulder was interpreted by an expert soft tissue pathologist as showing an undifferentiated highgrade sarcoma. A similar lesion, thought to most likely be loco-regional spread secondary to the prior surgery, was excised 1 month later from the back. The patient then received chemotherapy with vincristine, actinomycin, and cyclophosphamide, with a slight decrease in the size of the masses. She was then referred to Mayo Clinic, where radical tumor resection including forequarter amputation was performed, owing to the extensive nature of the tumor and the non-functional status of the left arm. Tissue from this specimen showed only typical fibrous hamartoma of infancy, without residual sarcoma. She is currently alive and without disease, 42 months after initial presentation.
Results

Clinical Features
The second such patient was a 6-year-old boy who presented with a slowly growing, non-tender 5.5 cm mass below the knee. Additional clinical information was not available for this patient.
Follow-up information was available for 52 patients with a range of 0.5-208 months (median 8 months). Local recurrences were seen in 2 patients (1%); no metastases were noted. Table 2 summarizes the morphological findings. The morphological and immunohistochemical features of typical fibrous hamartoma of infancy are illustrated in Figures 1a-f . Grossly, the lesions were described as poorly delineated, variably myxoid, and cotaining variable amounts of adipose tissue and gray to tan fibrous tissue. Histologically, all tumors displayed at least in part classical triphasic morphology, with haphazardly arranged, intersecting fascicles of cytologically bland fibroblastic/myofibroblastic cells, resembling those seen in fibromatosis, mature adipose tissue, and highly vascular, myxoid nodules of primitive-appearing spindled to stellate cells.
Pathologic Features
Chronic inflammatory cell aggregates were commonly present. The relative proportion of fat, fibroblastic fascicles, and primitive mesenchyme varied from case to case, with approximately onethird of cases showing a more or less even distribution of all three elements, and the remaining cases being essentially evenly split between those consisting principally of fibroblastic zones and those consisting chiefly of fat. Only five cases showed a predominance of primitive myxoid mesenchymal elements. Mitotic figures were infrequent and necrosis was absent.
In 44 cases (30%) there were extensively hyalinized zones, consisting of broad mats of collagen with cracking artifact, forming slit-like spaces lined by flattened to somewhat prominent tumor cells (Figures 1g and h ). These areas were typically strongly positive for CD34 (Figure 1i ), and closely mimicked those found in giant cell fibroblastoma. For this reason, five such cases were tested by FISH for PDGFB rearrangement; all were negative.
As noted above, two cases showed sarcomatous morphological features. The first of these, the congenital tumor in newborn female, showed an abrupt transition from areas of triphasic fibrous hamartoma of infancy to what appeared to be an undifferentiated-appearing spindled to round cell sarcoma, showing high cellularity, high nuclear grade, and very brisk mitotic activity (410 mitotic figures/10 high powered fields) (Figures 2a-e) . FISH for ETV6 rearrangement was performed twice on this case to exclude the unlikely possibility of infantile fibrosarcoma arising within fibrous hamartoma of infancy, with negative results. The second case, a leg mass from a 6-year-old boy, showed relative preservation of the organoid architecture seen in fibrous hamartoma of infancy as well as typical-appearing areas of banal fibroblastic, adipocytic, and primitive mesenchymal tissue. In addition, however, several nodules within this mass consisted of primitiveappearing round cells with high nuclear grade and mitotic activity, with production of an unusual, osteoid-like, densely eosinophilic matrix (Figures 3a-e) .
Immunohistochemistry
By immunohistochemistry, 18 of 24 (75%) tested cases showed variable expression of smooth muscle actins in a myofibroblastic pattern, usually limited to fibroblastic areas, and occasionally in primitive mesenchyme. S100 protein was expressed by adipocytes in all 25 tested cases. CD34 expression was seen in the primitive mesenchymal component of all 21 tested cases, and was strongly positive in the giant cell fibroblastoma-like areas of 9 tested cases.
Desmin was negative in 24 tested cases. A small number of tested cases were also negative for aberrant nuclear beta-catenin localization (N = 3), keratins and/or epithelial membrane antigen (n = 2), CD117 (n = 1), and ALK-1 protein (n = 1).
Genomic Microarray Findings
Details of the 10 tested cases are provided in Table 3 . Briefly, testing by OncoScan showed a normal result in eight cases (six with classic triphasic histology, two with giant cell fibroblastoma-like features). The congenital fibrous hamartoma of infancy with sarcomatous features showed a hyperdiploid/ near tetraploid molecular karyotype copy neutral loss of heterozygosity of chromosomes 1p and 11p (Figure 2f ). In the malignant-appearing fibrous hamartoma of infancy from the 6-year-old, OncoScan identified loss of 10p, loss of chromosome 14, and loss of a portion of chromosome 22q (22q11.23q13.33) (Figure 3f ).
Discussion
Fibrous hamartoma of infancy usually occurs in children o 2 years of age, and presents as a congenital lesion in~20% of cases. 55 However, cases occurring in older children are well-documented. 4, 8 The tumors are much more common in males, and most often present as a painless subcutaneous mass involving the axilla, trunk, upper arm, and external genitalia, although isolated cases of fibrous hamartoma of infancy have been reported in a wide variety of anatomical locations, including the scalp, 16 foot, 35 hand, 24 and buttock. 10 MRI has been reported to show an organized arrangement of fat with interspersed, heterogeneous soft tissue bands that may Fibrous hamartoma of infancy Figure 2 Fibrous hamartoma of infancy with sarcomatous features, arising in the arm/axilla/back in a newborn girl. CT scan showed a large, heterogeneous lesion with a large adipocytic component (yellow arrow), within which arose a solid-appearing nodule (blue arrow) (a). The great majority of this very large mass consisted of typical triphasic fibrous hamartoma of infancy, shown at low (b), and higher power magnification (c). The typical fibrous hamartoma of infancy showed an abrupt transition (d) to a highly cellular, malignantappearing spindle cell neoplasm with very high mitotic activity (e). Genomic microarray showed a hyperdiploid/near tetraploid molecular karyotype with gains of several chromosomes and copy neutral loss of heterozygosity of chromosomes 1p and 11p (f). Figure 3 Fibrous hamartoma of infancy with sarcomatous features, arising in the leg from a 6-year-old boy. Much of the tumor consisted of typical triphasic fibrous hamartoma, seen at low (a) and higher (b) magnification. Within these areas of typical fibrous hamartoma multiple sarcomatous-appearing nodules were present, with overall preservation of the characteristic organoid architecture (c). The sarcomatous nodules were characterized by marked hypercellularity and malignant-appearing spindled and round cells with mitotic activity (d,e). In areas, the sarcomatous foci produced an unusual osteoid-like eosinophilic matrix (f). OncoScan array identified loss of 10p, chromosome 14, and large portion of chromosome 22q (22q11.23q13.33) (g).
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Fibrous hamartoma of infancy suggest this diagnosis in the appropriate clinical setting. 41 Although isolated cases of fibrous hamartoma of infancy have been reported in patients with tuberous sclerosis 22 and Williams syndrome, 45 these appear to represent chance occurrences, rather than true syndromic association. The overwhelming majority of previously reported cases of fibrous hamartoma of infancy have been cured by simple excision, although~15% have recurred locally in a non-destructive fashion, 55 and rare cases have been reported to recur more than once. 1, 2, 4 Clinically and/ or histologically malignant fibrous hamartoma of infancy have not been reported. The present series is the largest primary series of fibrous hamartoma of infancy to date, and includes the largest number of cases with clinical follow-up. We were only able to obtain clinical follow-up on 36% of our patients, a rate similar or better than that of previous large series of fibrous hamartoma of infancy, and likely reflecting the inherent difficulty in obtaining follow-up on children with ostensibly benign disease. The overall clinical features of the patients in the present series are similar to those previously reported, with a strong male predominance, a mean patient age of 15 months, and common involvement of the axilla, back, upper arm, chest wall, and external genital region. We found a somewhat lower rate of local recurrences than previously reported, likely due to greater efforts by pediatric surgeons in achieving negative resection margins. Our somewhat lower percentage of congenital lesions and the greater number of older patients likely reflect referral bias, as pathologists are presumably more likely to refer cases occurring in older patients.
Clearly the most unusual findings in the present study are the two fibrous hamartoma of infancy showing in part sarcomatous morphology. Although rare cases with atypical features, such as large size, rapid growth, infiltrative growth, and/or locally recurrence have been reported, 2, 4, 9, 22, 23, 29, 35, 56 we are not aware of a previous report of an fibrous Figures 2b-d and 3a  and b) . Although the cellularity of the fibroblastic and primitive mesenchymal components of fibrous hamartoma of infancy varies somewhat from case to case, the morphological features of the sarcomatous foci in these two cases, with markedly elevated cellularity, high nuclear grade, and brisk mitotic activity far exceed that of ordinary fibrous hamartoma of infancy. Indeed, the initial biopsy from the patient with the congenital tumor was diagnosed as an 'undifferentiated sarcoma' by another expert soft tissue pathologist and was tested on two occasions for infantile fibrosarcoma-associated ETV6 rearrangements. The clinical significance of sarcomatous morphology in fibrous hamartoma of infancy remains, however, to be elucidated, especially as we were unable to obtain clinical follow-up on one of these two patients, despite intensive effort. The patient with the congenital, sarcomatous fibrous hamartoma of infancy, treated with radical tumor resection, is alive and well nearly 4 years after her initial presentation. Until we have a better collective understanding of the biological significance of these types of findings, we suggest the use of the term 'fibrous hamartoma of infancy with sarcomatous morphology' rather than 'fibrous hamartoma of infancy with malignant progression' to describe similar cases. One important morphological feature of fibrous hamartoma of infancy that we believe warrants special attention are areas resembling another (potentially more aggressive) pediatric soft tissue tumor, giant cell fibroblastoma. 57 Such areas are characterized by dense, hyalinized collagen, cracking artifact, and pseudoangiomatous, slit-like spaces lined by flattened and occasionally more prominent, CD34-positive fibroblastic cells. This feature may have been alluded to by Reye, who commented that some fibrous hamartoma of infancy contained 'young fibrous tissue' with wire-like collagen, resembling in his view areas that might be seen in plexiform neurofibroma. 1 Enzinger drew greater attention to these areas, noting that 'five of the lesions deviated markedly from the characteristic pattern by a distinctive fibrosing process which dominated the histologic picture' and vaguely resembled a keloid. 2 Fletcher et al 4 referred to these areas as 'disorderly fibrosis' and speculated that they were a late stage in the maturation of fibrous hamartoma of infancy, an opinion echoed by Sotelo-Avila and Bale. 9 The 'pseudoangiomatous' quality of these areas was first noted by Saab et al, 8 who identified such areas in 53% of fibrous hamartoma of infancy, and showed them to be routinely CD34-positive. These authors commented that this 'pseudoangiomatous pattern with disorderly fibrosis can simulate many other soft tissue tumors, including various types of hemangioma and other vascular tumors, neurofibroma, schwannoma, Gardner fibroma, giant cell fibroblastoma, and solitary fibrous tumor'. 8 Similar CD34-positive pseudoangiomatous areas were present in 44 cases (30%) in our series, 5 of which closely mimicked giant cell fibroblastoma. However, these 5 cases were negative for PDGFB rearrangement/amplification, the molecular hallmark of giant cell fibroblastoma, and dermatofibrosarcoma protuberans, 58, 59 by FISH, reinforcing their designation as fibrous hamartoma of infancy.
Relatively little is known about the genetic events, if any, that underly fibrous hamartoma of infancy. A small number of cases have been reported to show cytogenetic abnormalities, including one case with a complex karyotype including t(6;12;8)(q25;q24.3; q13), another with complex structural rearrangements involving chromosomes 1, 2, 4, and 17, and a third showing the reciprocal translocation t(2;3) (q31;q21). 28, 36, 43 These genetic findings and the locally recurring potential of some tumors supports the theory that fibrous hamartoma of infancy is a neoplastic, rather than hamartomatous process. Our study identified genomic copy number changes by microarray in two of eight cases. Interestingly, both lesions showing such copy number changes also showed sarcomatous features microscopically. One case showed especially complex abnormalities with a hyperdiploid/near tetraploid copy state and structural alterations and copy neutral loss of heterozygosity. Such a complex molecular karyotype would be expected in malignant tumors and can often be seen in high-grade sarcomas. The other sarcomatous case however, showed fewer abnormalities, without any that would suggest behavior. Interestingly, none of the previously reported cytogenetic abnormalities were seen in our two sarcomatous cases. However, the OncoScan platform is not able to detect balanced structural rearangements that do not result in net loss or gain of genomic material, and thus the normal result in the remaining six cases does not exclude such abnormalities.
The differential diagnosis of fibrous hamartoma of infancy is broad, and dependent on the relative proportion of fat, mature fibrous tissue and primitive mesenchymal elements. Predominantly fatty tumors should be distinguished from lipofibromatosis, the 'lipofibromatosis-like neural tumor' 60 and maturing lipoblastoma. Lipofibromatosis usually involves the distal extremities, unlike fibrous hamartoma of infancy, and consists of an infiltrative admixture of mature fat, lipoblast-like cells and short fascicles of bland, fibroblastic cells. 61 The 'lipofibromatosislike neural tumor', very recently described by Agaram et al, 60 is characterized by occurrence in the superficial soft tissues of very young children, an infiltrative growth pattern, variable cytological atypia, S100 protein and CD34 expression, and rearrangements of the NTRK1 gene. Lipoblastomas are better circumscribed than are fibrous hamartoma Modern Pathology (2017) 30, 474-485
Fibrous hamartoma of infancy of infancy, with a distinctly lobular pattern of growth, and typically contain at least small myxoid foci with a well-developed capillary network and scattered lipoblasts. 62 Rearrangements of the PLAG1 gene are seen in lipoblastomas, and are not known to occur in fibrous hamartoma of infancy. 63 For chiefly fibroblastic fibrous hamartoma of infancy, the differential diagnosis includes desmoid-type fibromatosis, myofibroma, and calcifying aponeurotic fibroma. Desmoid-type fibromatoses are rare in very young children, and consist of a compact proliferation of 'active-appearing', bland myofibroblastic cells arranged in long, sweeping fascicles, surrounding a thin-walled, dilated vasculature. A significant percentage of desmoid-type fibromatoses show aberrant nuclear accumulation of beta-catenin protein 64 and mutations of the CTNNB1 gene; 65 beta-catenin nuclear accumulation is not seen in fibrous hamartoma of infancy. 66 Myofibromas show a distinctive biphasic pattern of growth, with (generally) peripheral zones consisting of hyalinized and myoidappearing spindled cells and more cellular primitive cells, sometimes with necrosis and/or calcification towards the center of the lesion. Calcifying aponeurotic fibromas contain distinctive calcified, vaguely chondroid-appearing nodules surrounded by epithelioid cells, often with associated osteoclastlike giant cells, in addition to infiltrative fascicles of fibroblastic cells. 67 It has been recently shown that calcifying aponeurotic fibromas are characterized genetically by an FN1-EGF fusion gene. 68 Fibrous hamartoma of infancy showing a predominance of the primitive mesenchymal component and/or prominent hyalinization with cracking artifact are most likely to be confused with giant cell fibroblastoma, a differential diagnosis discussed above. Finally, those exceptionally rare fibrous hamartoma of infancy that contain sarcomatous areas must be distinguished from other pediatric sarcomas, in particular infantile fibrosarcoma and spindle cell rhabdomyosarcoma. Ancillary testing for ETV6 rearrangements, characteristic of infantile fibrosarcoma 69 and immunohistochemistry for desmin, myogenin and MyoD1 (expressed by spindle-cell rhabdomyosarcoma but not fibrous hamartoma of infancy) should facilitate these distinctions.
In summary, we have reported the clinicopathological, immunohistochemical, and genetic features of the largest series of fibrous hamartomas of infancy to date. Our results confirm and extend prior observations about this distinctive pediatric soft tissue tumor, in particular its potential to mimic another, more aggressive pediatric lesion, giant cell fibroblastoma. Exceptionally, fibrous hamartoma of infancy appears to have potential to progress morphologically and to show features of a primitive spindle cell or round cell sarcoma, as well as genetic changes (loss of heterozygosity) suggestive of malignancy. The clinical significance of this finding remains to be determined. This notwithstanding, the clinical and morphological features of fibrous hamartoma strongly suggest that it is a neoplastic process, rather than a hamartoma.
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